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PROBLEM TO BE SOLVED: To reduce the number of 
times of forces hand-over when the inside of a radio 
zone reaches a congestion state. 

SOLUTION: Each of base stations 1 1 2 has a means that 
detects a moving direction and a moving speed of a 
mobile station 3 during communication based on a fading 
pitch of a communication radio wave. An exchange 5 has 
a forced hand-over discrimination means using a 
reception electric field intensity of a radio wave of a 
peripheral base station to be measured by each mobile 
station 3, a moving speed and a moving direction of each 
mobile station 3 for a discrimination condition. In the 
case that the congestion state is detected based on a 
channel use rate, when the reception electric field 
intensity of the peripheral base station is a prescribed 
level or over and the moving direction is parted from 
the base stations 1, 2 or the moving direction cannot be 
specified, a mobile station whose speed is smaller than 
a predetermined speed threshold level is extracted and a 




mobile station 3 with a largest reception electric field 
intensity is highest is sequentially and forcibly handed 
over among the mobile stations. 
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[Title of the Invention] 

CONGESTION CONTROL SYSTEM OF MOBILE COMMUNICATION SYSTEM 
[Abstract] 

[Problem to be Solved] 

To decrease the number of times of forced hand-over which 
is carried out at the time when the interior of a radio zone 
is in a congested state. 
[Means for Solving the Problem] 

A base station has a means which detects , by a phasing pitch 
of communication radio waves, a moving direction and a moving 
speed of a mobile station which is currently calling. An 
exchange device has a forced hand-over judging means which uses, 
as judging materials, channel use rates, a reception electric 
field intensity value of peripheral base station radio waves 
which are measured by respective mobile stations and are 
received via the base station, and the moving directions and 
the moving speeds of the respective mobile stations . When a 
congested state is detected on the basis of the channel use rate, 
mobile stations, at which the reception electric field 
intensity of a peripheral base station is greater than or equal - 
to a predetermined level and whose moving direction is a 
direction of moving away from the base station, or in a case 
in which the moving direction cannot be specified, whose moving 
speed is less than a predetermined speed threshold value, are 
extracted as candidate mobile stations for forced hand-over. 
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From these , forced hand-over is carried out successively from 
the moving station at which the reception electric field 
intensity is greatest . 

[Claims ] 

1. In a mobile communication system which is formed from 
an exchange device which governs mobile communication control , 
a plurality of base stations which are connected to the exchange 
device , and a plurality of mobile stations which move and carry 
out communication in radio zones which are presented by the 
respective base stations , 

a congestion control system of a mobile communication 
system wherein: 

the base station has a speed detection means which detects, 
by a phasing pitch of communication radio waves, a moving 
direction and a moving speed of a mobile station which is 
currently calling; 

the exchange device has a forced hand-over judging means 
which uses, as judging materials, channel use rates of the 
respective base stations, a reception electric field intensity 
value of peripheral base station radio waves which are measured 
by the respective mobile stations and are received via the base 
station, and the moving directions and the moving speeds of the 
respective mobile stations which are detected by the base 
station; and 

when the forced hand-over judging means detects a congested 
state of the base station on the basis of the channel use rate, 
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in a case in which the reception electric field intensity of 
the peripheral base station is greater than a predetermined 
level threshold value and the moving direction is not a 
direction of moving toward the base station and the moving 
direction cannot be specified, the forced hand-over judging 
means extracts, as forced hand-over candidate mobile stations, 
mobile stations whose moving speeds are less than a 
predetermined speed threshold value/ and carries out forced 
hand-over successively starting from the mobile station having 
the greatest reception electric field intensity value among the 
candidate mobile stations * 

2. A congestion control system of a mobile communication 
system according to claim 1, wherein the forced hand-over 
judging means detects a congested state each time one mobile 
station is forcibly handed over, and completes forced hand- 
over at a point in time when overcoming of the congested state 
is detected. 

3. A congestion control system of a mobile communication 
system according to claim 2, wherein the forced hand-over 
judging means is periodically started, and in a case in which 
overcoming of the congested state cannot be detected even if 
all of the mobile stations which were extracted as forced 
hand-over candidate mobile stations have been forcibly 
handed-over, the forced hand-over judging means completes the 
processing and waits for a next start period. 

[Detailed Description of the Invention] 
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[Technical Field to Which the Invention Belongs] 

The present invention relates to a mobile communication 
system, and in particular/ relates to a congestion control 
system of a mobile communication system which, at the time of 
a congested state in which call channels are insufficient due 
to a large number of mobile stations concentrating within a 
radio zone of a given base station, overcomes the congested 
state by forcibly handing-over, to a peripheral base station, 
mobile stations which can be handed-over. 
[0001] 

[ Conventional Art ] 

In a conventional mobile communication system, a method 
in which mobile stations, which are near a border of a radio 
zone, are forcibly handed-over has been adopted. 
[0002] 

For example, Japanese Patent Application Laid-Open ( JP-A) 
No. 4-344723 discloses a technique in which a base station 
control device is provided with the functions of computing a 
difference between the reception electric field intensity of 
a local base station and the reception electric field intensity 
of an adjacent base station for each mobile station, and 
recording and holding the difference. Mobile stations are 
selected as candidates for forcible hand-over, from among the 
mobile stations at which hand-over is possible, starting from 
the mobile station having the greatest difference. 
[0003] 

[Problems to be Solved by the Invention] 
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However, in the conventional art, because there is the 
possibility that the mobile station which carries out forced 
hand-over is moving at high speed , the state may greatly change 
before carrying out hand-over and after carrying out hand-over, 
and there is the possibility that a mobile station which has 
carried out forced hand-over must carry out hand-over 
processing right away again. 
[0004] 

[Means for Solving the Problems] 

The present invention provides a congestion control system 
which solves the problems described above, and which keeps 
hand-over, which is carried out at the time of congestion, to 
a minimum. 
[0005] 

In a mobile communication system which is formed from an 
exchange device which governs mobile communication control, a 
plurality of base stations which are connected to the exchange 
device, and a plurality of mobile stations which move and carry 
out communication in radio zones which are presented by the 
respective base stations, the present invention is 
characterized in that: the base station has a speed detection 
means which detects, by a phasing pitch of communication radio 
waves, a moving direction and a moving speed of a mobile station 
which is currently calling; the exchange device has a forced 
hand-over judging means which uses, as judging materials, 
channel use rates of the respective base stations, a reception 
electric field intensity value of peripheral base station radio 
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waves which are measured by the respective mobile stations and 
are received via the base station , and the moving directions 
and the moving speeds of the respective mobile stations which 
are detected by the base station; and when the forced hand- 
over judging means detects a congested state of the base station 
on the basis of the channel use rate, in a case in which the 
reception electric field intensity of the peripheral base 
station is greater than a predetermined level threshold value 
and the moving direction is not a direction of moving toward 
the base station and the moving direction cannot be specified, 
the forced hand-over judging means extracts, as forced 
hand-over candidate mobile stations, mobile stations whose 
moving speeds are less than a predetermined speed threshold 
value, and carries out forced hand-over successively starting 
from the mobile station having the greatest reception electric 
field intensity value among the candidate mobile stations. 
[0006] 

Further, the forced hand-over judging means detects a 
congested state each time one mobile station is forcibly handed 
over, and completes forced hand-over at a point in time when 
overcoming of the congested state is detected. 
[0007] 

The forced hand-over judging means is periodically started, 
and in a case in which overcoming of the congested state cannot 
be detected even if all of the mobile stations which were 
extracted as forced hand-over candidate mobile stations have 
been forcibly handed-over, the forced hand-over judging means 
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completes the processing and waits for a next start period. 
[0008] 

In this way, even if forced hand-over is carried out, the 
present invention selects a moving station having the condition 
that it is clear that hand-over is reliable. As this condition, 
in addition to the received electric field intensity of the 
peripheral base station, the moving direction and the moving 
speed of the mobile station, which are detected by the base 
station, are considered. 
[0009] 

[Embodiment of the Present Invention] 

Next, an embodiment of the present invention will be 
described with reference to the drawings. 
[0010] 

Fig. 1 is a block diagram showing the structure of an 
embodiment of the present invention. Base stations 1,2, which 
respectively form radio zones 7,8, and a exchange device 5, 
which governs mobile communication control, are connected by 
transmission paths 9. The exchange device 5 has a forced 
hand-over judging means 6 by a reception electric field 
intensity level threshold value which permits communication, 
a congestion threshold value based on a channel use rate which - 
judges congestion, and a moving speed threshold value of the 
mobile station which permits forced hand-over, as well as a 
movement direction and the like. The base stations 1, 2 have 
a speed detecting means 4 which detects, by a phasing pitch, 
the moving speed and the moving direction of a mobile station 
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3 which is currently calling. 
[0011] 

Next, the operation of the embodiment of the present 
invention will be described with reference to Fig. 2. 
[0012] 

Fig. 2 is a flowchart explaining the operation of the 
congestion control system of the present invention. This 
operation is carried out periodically by the exchange device 
5, and is to identify a congested state, and when there is 
congestion, to try to eliminate the congestion by executing 
forced hand-over. 
[0013] 

As described in Fig. 1 as well, the exchange device 5 uses, 
as judging materials at the forced hand-over judging means, the 
channel use rates of the respective base stations , the reception 
electric field intensity value of radio waves which are emitted 
from the peripheral base station and which are measured by the 
respective mobile stations and are received via the base station, 
and the moving directions and the moving speeds of the 
respective mobile stations which are measured and transmitted 
by the base station. 
[0014] 

The moving directions and the moving speeds of the mobile 
stations are measured at the base station by using the phasing 
pitch of the communication radio waves. Accordingly, the 
direction and the speed which can be measured are basically 
values of the straight line direction component connecting the 
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base station and the mobile station . In particular , it is 
judged whether the moving direction is a direction of heading 
toward the base station or a direction of moving away from the 
base station. 
[0015] 

When the operation of Fig. 2 is started at the exchange 
device 5, the channel use rate of each base station is compared 
with a congestion threshold value which is predetermined. In 
a case in which the channel use rate is greater than the 
congestion threshold value, it is judged that there is a 
congested state (step 101: Yes). In a case in which it is not 
a congested state (step 101: No), the processing is completed 
and the next start period is waited for. 
[0016] 

In a case in which it is judged that there is a congested 
state, all of the mobile stations which are communicating at 
that base station are considered to be objects, and the mobile 
stations at which there is a possibility that forced hand-over 
can be carried out are extracted (step 102). The conditions 
for extraction are that the reception electric field level of 
the peripheral base station, which the mobile station has 
measured and notified, is greater than the predetermined level 
threshold value, and the moving direction is not a direction 
of moving toward the base station, and in a case in which the 
moving direction cannot be specified, the moving speed is less 
than a predetermined speed threshold value. All of the mobile 
stations which satisfy these conditions are extracted as 
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candidates for forced hand-over. 
[0017] 

Among the mobile stations which are extracted in this way, 
the mobile station having the greatest reception electric field 
level of the peripheral base station is selected as the object 
mobile station for forced hand-over (step 103). 
[0018] 

The selected mobile station is given instructions for 
forced hand-over, and hand-over is carried out (step 104). 
[0019] 

Here, on the basis of the channel use rate, the exchange 
device 5 judges again whether the congested state has been 
overcome by the forced hand-over or not (step 105). If the 
congested state has been overcome, the processing is completed 
and the next start period is waited for (step 105: No). 
[0020] 

However, in a case in which the congested state has not 
been overcome even by the forced hand-over (step 105: Yes), 
under the same conditions as in step 103, the next object mobile 
station for forced hand-over is selected from among the mobile 
stations which are forced hand-over candidates which were 
extracted before, and forced hand-over is made to be carried - 
out. At this time, in a case in which a mobile station which 
meets the conditions for extraction does not exist (step 106: 
No) , processing is completed and the next start period is waited 
for. 
[0021] 
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In this way, the forced hand-over candidate mobile stations 
are successively forcibly handed-over, and the change in the 
congested state is confirmed , and the same operations are 
repeated until the congested state is overcome. If, in this 
process, forced hand-over candidate mobile stations cease to 
exist, processing is completed and the next start period is 
waited for. 
[0022] 

[Effects of the Invention] 

As described above, at the time of extracting mobile 
stations which are candidates for forced hand-over, the 
congestion control system of the mobile communication system 
of the present invention selects, as candidates, the mobile 
stations which can be reliably handed-over if forced hand-over 
is carried out, such as mobile stations which are judged to be 
clearly moving away from the base station, mobile stations which 
are mobile stations whose distance from the base station does 
not change but are moving in a direction tangential to a 
circumference centered around the base station and whose moving 
speed is slow, and the like. Among the candidates, the 
congestion control system of the mobile communication system 
of the present invention forcibly effects hand-over, 
successively starting from the mobile station having the 
highest reception electric field intensity value of the radio 
waves of peripheral base station. Thus, the congestion control 
system does not hand-over the same mobile station again, and 
can reliably overcome the congested state. 
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[Brief Description of the Drawings] 

Fig. 1 is a block diagram showing the structure of an 
embodiment of the present invention. 

Fig. 2 is a flowchart explaining operation of the present 
invention. 

[Explanation of the Reference Numerals] 
1, 2 base stations 

3 mobile station 

4 speed detecting means 

L 

5 exchange device 

6 forced hand-over judging means 
7, 8 radio zones 

9 transmission path 
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FIG. 1 

1: BASE STATION 

4: SPEED DETECTING MEANS 

2: BASE STATION 

SPEED DETECTING MEANS 

3: MOBILE STATION 

5: EXCHANGE DEVICE 

FORCED HAND-OVER JUDGING MEANS 

• LEVEL THRESHOLD VALUE 

• CONGESTION THRESHOLD VALUE 

• SPEED THRESHOLD VALUE 

• MOVING DIRECTION 
7: RADIO ZONE 

8: RADIO ZONE 

9: TRANSMISSION PATH 

FIG. 2 
START 

101: CONGESTION THRESHOLD VALUE < CHANNEL USE RATE 

102: FORCED HAND-OVER CANDIDATE MOBILE STATION EXTRACTION 

(CONDITIONS) 

PERIPHERAL LEVEL > LEVEL THRESHOLD VALUE 
MOVING DIRECTION = BASE STATION DIRECTION 
MOVING SPEED < SPEED THRESHOLD VALUE 

103: FORCED HAND-OVER OBJECT MOBILE STATION SELECTION 
(CONDITION) 

PERIPHERAL LEVEL GREATEST 
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104 : GIVE FORCED HAND-OVER INSTRUCTION TO OBJECT MOBILE STATION 

105: CONGESTION THRESHOLD VALUE < CHANNEL USE RATE? 

106: IS THERE A FORCED HAND-OVER CANDIDATE MOBILE STATION? 

END 
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